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RELATIVE GAINS AND THE PATTERN OF INTERNATIONAL COOPERATION DUNCAN SNIDAL
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Mafyny political situations involve competitions where winning is more i tant than doing well. In international politics, this relative gains problem is w argued to be a major impediment to cooperation under anarchy. After discussi states might seek relative gains, I demonstrate that the hypothesis holds very d implications from those usually presumed. Relative gains do impede cooperatio two-actor case and provide an important justification for treating international as a prisoner's dilemma problem; but if the initial absolute gains situation is n prisoner's dilemma, relative gains seeking is much less consequential. Its signifi even more attenuated with more than two competitors. Relative gains cannot p the realist critique of international cooperation theory, but may affect the pat cooperation when a small number of states are the most central international a Recent international theorizing continues the long-standing contest between realists who argue that prospects for international cooperation are quite limited and institutionalists who argue that cooperation is possible among states. At the risk of caricature, the relevant strands of this debate can be stated simply. Since Thucydides, realists have proposed that international anarchy makes cooperation difficult because agreements cannot be centrally enforced. In the past decade, institutionalists have found their countervailing case greatly strengthened by analytical results demonstrating, under plausible circumstances, the possibility of decentralized enforcement of cooperation. Recently, realists have replied that this result does not apply to international politics because it is a realm where states seek relative gains, rather than the absolute gains analyzed by institutionalists. I examine this last claim analytically to determine the implications of relative gains for international cooperation.
Relative, gains do not provide a sufficient response to the institutionalist claim about cooperation. Only in the very special case of the two-state interaction, with high concern for relative gains and near disregard for absolute gains, is the realist case compelling. For a broad range of more realistic problems, where there are more than two states or where states care about a mixture of absolute and relative gains, the institutionalist case for the possibility of decentralized cooperation remains strong.
My results have a broader relevance for other important social and political settings. Whenever individuals seek status or victory, whenever they engage in contests or tournaments, and whenever goods are "positional" in nature, relative gains are at stake. Since international anarchy, where states seek power or security, is often compared to a Hobbesian state of nature where individuals seek eminence or safety, my results on international cooperation apply equally to contractual theories of the state. Relative gains analy-AMERICAN POLITICAL SCIENCE REVIEW VOLUME 85 NO. 3 SEPTEMBER 1991 sis may also contain insights for understanding certain aspects of bureaucratic or electoral competition. I leave the exploration of these general similarities to the reader, however, and focus instead on relative gains in the specific context of international politics.
I begin with a brief discussion of why realists believe states seek relative gains. Next I examine the strongest part of the realist case concerning the impact of relative gains in interactions involving two states. When two states care only about relative gains, their relations can be modeled as a zero-sum game with no room for cooperation. When states are largely, though not exclusively, motivated by relative gains, their relations are shown to be equivalent to the prisoner's dilemma (PD) regardless of the structure of the underlying absolute gains game. This supports the standard realist construction of international anarchy as PD and suggests why cooperation is problematic. If the initial absolute game is not PD, however, the relative gains PD will be fairly mild and susceptible to decentralized cooperation. But if the absolute gains game is already PD, then incorporating relative gains considerations makes this PD more intense and decentralization cooperation more difficult. In effect, I establish the limited circumstances under which relative gains incentives turn two-actor international situations into either zero-sum games or such intensely conflictual PDs that cooperation is well-nigh impossible.
Relative gains do not matter nearly so much in less restrictive, more realistic circumstances. I develop a model to examine relative gains in PD situations with more than two actors. The general result is that a small increase in the number of actors dramatically decreases the impact of relative gains in impeding cooperation. This effect is augmented by interaction with anything less than a total concern for relative gains. The realist case is thereby shown to be quite weak outside the pure relative gains, tight bipolar world.
Finally, I explore the implications of relative gains for international politics. Although relative gains do not eliminate cooperation, they do predict specific patterns for international cooperation. These predictions provide novel explanations for standard "stylized facts," including why the small exploit the large, why cooperation leads to hegemonic decline, and why particular patterns of cooperation prevail in a bipolar world. Other implications address long-standing disputes in the field, including a surprising finding that relative gains advocates should prefer multipolarity to bipolarity. While the analytical basis for these specific conclusions deserves further refinement, they illustrate the testable propositions that would allow us to evaluate the relative gains hypothesis as an explanation of international behavior.
Thus, the relative gains hypothesis cannot salvage the general pessimism of realism but has interesting implications deserving further careful analytical and empirical investigation. It clearly has important consequences for two-actor situations and, where there are small numbers or important asymmetries among larger numbers, it may modify conclusions obtained from the absolute gains model. In this way the relative gains argument may find an important place in international relations theory.
Why Assume That States Seek
Relative Gains?
The assumption that states seek relative gains influences a wide variety of scholarship on international politics. A number of scholars have discussed the inhibiting effect of relative gains on cooperation (Gilpin 1981 (Gilpin , 1987 Gowa 1986; Grieco 1988a Grieco , 1988b Grieco , 1990 Jervis 1988; Kennedy 1987; Krasner 1987; Lake 1984; Larson 702 International Cooperation 1988; Lipson 1984; Stein 1982; Waltz 1979) . Realists argue that the general insecurity of international anarchy leads states to worry not simply about how well they fare themselves (absolute gains) but about how well they fare compared to other states (relative gains). States that gain disproportionately in relations with other states may achieve a superiority that threatens the goals or even the very security of their cooperative partners. Kenneth Waltz summarizes this perspective well:
When faced with the possibility of cooperating for mutual gain, states that feel insecure must ask how the gain will be divided. They are compelled to ask not "Will both of us gain?" but "Who will gain more?" If an expected gain is to be divided, say, in the ratio of two to one, one state may use its disproportionate gain to implement a policy intended to damage or destroy the other. Even the prospect of large absolute gains for both parties does not elicit their cooperation so long as each fears how the other will use its increased capabilities. (1979, 105) Thus, states are seen to seek relative gains and the inference is drawn that this inhibits cooperation.
The relative gains hypothesis applies to economy as well as security. In part, this is because economic gains can ultimately be transformed into security gains, so that in the long run, security and economics are inseparable. But relative gains thinking occurs independently in economics. Pure mercantilism, where states seek to accumulate specie, entails relative gains aspirations that pit state against state. Similar implications emerge from neomercantilism and the new theory of "strategic trade," with its emphasis on how economies of scale in industries present states with incentives to interfere in trade to gain market shares. This suggests that the pursuit of relative gains can interfere with economic as well as military cooperation.
I do not address the plausibility of relative gains seeking as a description of international behavior, I stipulate it as an assumption. My reason is that I am ambivalent as to how much such aspirations or fears motivate states. I do not believe that relative gains pervade international politics nearly enough to make the strong realist position hold in general. In some circumstances, however, relative gains can help explain certain aspects of international behavior. Rather than debate its merits a priori, I evaluate the relative gains assumption by exploring its implications, which.
are not yet correctly understood. By accepting the assumption of relative gains maximization, I show that it does not have the general inhibiting effect on international cooperation widely ascribed to it.
Relative gains seeking can inhibit cooperation in two ways. The less important way is by limiting the range of viable cooperative agreements because states will not accept deals that provide disproportionately greater benefits to others.' This understanding of relative gains seeking does not clearly distinguish relative from absolute gains. Intense bargaining for greater absolute benefits also leads to a concern with the distribution of joint gains from cooperation. Indeed, in the pure zero-sum case there is no analytic or substantive difference between seeking a greater absolute amount and seeking a greater relative share. More importantly, if distribution is the primary relative gains problem, states can alter the terms of a cooperative agreement or offer side payments until the distribution of gains is sufficiently proportionate. Ironically, this relative gains problem might even facilitate cooperation by narrowing the range of viable cooperative agreements and thereby reducing the absolute gains bargaining problem. It should be noted that the hypothesis of relative gains seeking can be criticized as a misspecification of an argument that could be better expressed in absolute gains terms. When Waltz argues that states do not cooperate when others will gain more than them and threaten their security, he is implicitly describing a trade-off between short-term absolute gains (i.e., immediate payoffs from cooperation) and long-term absolute gains (i.e., security over the long haul). This choice problem is perfectly amenable to absolute gains analysis including effects over time, without recourse to relative gains. Similarly, if states forgo immediate economic benefits to capture market share and score relative gains, their ultimate goal is monopoly profits as a long-run absolute benefit of their short-run sacrifice. Even if competition among states prevents any of them from realizing these long-run absolute benefits, that does not diminish the importance of these incentives in motivating states. Thus, it is possible to substitute a more complicated absolute gains maximization problem for the relative gains hypothesis (Powell 1990 ).
There are several reasons why it makes sense to investigate implications of the prevailing relative gains hypothesis rather than translate it into absolute gains terms.
First, despite the foregoing comments, perhaps states really do care about relative gains independent of these other considerations. To the extent that goals such as prestige, status, or winning motivate states, relative gains are basic elements of their preferences.5 Second, relative gains may serve as a useful proxy for state goals just as in the realist's view power may serve as a proxy for states' more specific goals (Morgenthau 1978) . Finally, because realists have failed to produce a model presenting the goals of states in a more explicit and complete way, I am loath to undertake that task for them. Any alternative model I proposed could be rejected as not a fair or true depiction of their arguments. Therefore, I take the relative gains hypothesis as it stands and use a specification for relative gains that is analytically equivalent to Grieco's (1990, 41) .
Relative Gains with Two States
Relative gains considerations convert a wide variety of absolute gains situations into PD. Since PD is the typical depiction of the international anarchy associated with relative gains, this may not seem surprising. But other strategic situations, including chicken and assurance games, are also often discussed in connection with international anarchy. Furthermore, liberals who challenge the realist conception of international anarchy sometimes argue that the circumstances of international politics (or at least some international issues) are best represented as coordination or even harmony games. Three substantively motivated restrictions on the payoffs focus the analysis on the most relevant subset of the 78 ordinal game situations implied by this two-bytwo structure (Hardin 1983; Rapoport and Guyer 1966 Corresponding to each of these absolute gains games is a relative gains game defined by the difference between actor's payoffs (Grieco 1988a (Grieco , 1988b (Grieco , 1990 Taylor 1987 ).11 Figure 2 shows the payoff matrix for the pure relative gains model. The resulting game is zero-sum, with the same ordinal structure for all six absolute gains games. Since F > U, defection (D) is always a dominant strategy for both actors. Thus pure relative gains considerations eliminate all prospects for coopera-'tion in two-actor strategic interactions.
Only in the most extreme case would we expect states to care only about relative gains and totally disregard absolute gains. A more realistic presumption is that states seek relative gains in combination with absolute gains, with the pure absolute and relative gains models seen as limiting cases. This continuum is represented by a weighting parameter r for the importance of relative gains, and (1 -r) for the importance of absolute gains, where 0 5 r S 1. Larger r means that states care more about relative gains and less about absolute gains. Combining relative and absolute gains considerations in this way leads to the payoff matrix shown in Figure 3 .12
This framework allows us to investigate the consequences of increased concern for relative versus absolute gains for the game structure. Recall the impact of relative gains in Figure 2 . Relative gains provide a negative payoff for unilateral cooperation (since F > U), a positive payoff for freeriding, and zero payoff where states gain equally through either mutual coopera- tion or mutual defection. In addition, increased emphasis on relative gains means that absolute payoffs are less important, so that the value of cooperation itself drops. These two effects produce transformed U*, F*, and M * payoffs (where the asterisk represents the combination of absolute and relative gains considerations) while not affecting the normalized noncooperation payoff of 0. For example, increasing r decreases M* unconditionally and decreases U* provided F > 0. In turn, changes in these values change the rank order of states' preferences and thereby transform the game structure.
The transformation of the harmony game illustrates how relative gains calculations change game structures. The initial preference ordering for each state is M > F > U > 0. As relative gains considerations become more important, the first three payoffs in this ordering decrease but at different rates. When U > M -F, as in the left half of Figure 4 , the harmony ordering is maintained until r > (M -F) (M -U). Beyond this, the preference orderings become F* > M* > U* > 0, and the structure of the game is changed to chicken (see Table 1 ). If relative gains concerns increase further, so that r > U/F, the individual orderings become F* > M* > 0 > U* and structure of the game converts to PD. This structure persists until r = 1 and the pure relative gains, zero-sum game of Figure 2 pertains. Conversely, when U < M -F, as in the right half of Figure 4 , the harmony ordering is maintained until r > U/F, at which point the structure of the game is transformed to assurance I. As r increases further, the structure of the game converts to PD once r > (M -F/(M -U). Again, this structure persists until r = 1.13
Only one scenario is possible for each of the other five symmetric games, as Original Transformed Games as r increases. shown in Figure 5 . Assurance I is transformed into PD once the weighting of relative gains exceeds (M -F)(M-U).
Assurance II passes through an intermediate phase, first being transformed into assurance I when r > R/U and then into PD once r > (M -1)M-U). The coordination game passes through an intermediate phase of chicken before becoming PD as r increases. Chicken is transformed directly into PD once r > U/F.14 Finally, PD maintains its same structure for all relevant values of r.15 However, this PD structure becomes more intense with increasing r, since the temptation to free-ride increases, the consequences of unilateral cooperation are more severe, and the advantages of mutual cooperation over mutual defection decrease. 16 In all situations, the limiting case where only relative gains matter (i.e., r = 1) is the zero-sum game where both sides have a dominant strategy not to cooperate.
This tendency to convert absolute gains situations into PD can be summarized in terms of the impact of relative gains motives on states' payoffs. Since F > U, F* = F -rU must become positive as r increases toward 1. Therefore, freeriding is eventually preferred to mutual cooperation (i.e., F* > M*), since M* = (1 -r)M becomes a progressively smaller positive payoff as relative gains become more important. Until r = 1, however, mutual cooperation provides a greater payoff than the normalized 0 payoff from mutual defection (i.e., M* > 0). Finally, relative gains pressures necessarily make U* = U -rF negative and the least preferred payoff as r increases (i.e., 0 > U*).
Thus, as r increases, the preference orderings of states are eventually transformed to F* > M* > 0 > U *, which defines PD.
In the limiting case where r = 1, the game becomes zero-sum with F* > M * = 0 > U* and F* = -U*. Whatever the initial absolute gains circumstance, relative considerations augment incentives for states not to cooperate for familiar reasons associated with PD and zero-sum games."' Thus, we see how the substantive intuition of realism that states care about relative gains maps into its implicit analytic presumption that international anarchy can be characterized as a PD. Relative gains calculations transform each of the various absolute gains circumstances presented in Table 1 into PD. This makes cooperation problematic even when absolute gains conditions are congenial as in harmony or assurance. The greater the concern for relative gains, the more intense is the resulting PD, until r = 1, when all two-actor interactions become zero-sum. In these circumstances, realists argue, cooperation is much more difficult or even impossible.
Prospects for Cooperation in a Two-Actor Relative Gains World
How much do relative gains considerations impede cooperation in a two-actor world? When states are exclusively relative gains seekers, the two-actor world is zero-sum and cooperation is impossible.
Because such an extreme assumption is rarely warranted, I shall briefly examine the impact of more realistic, intermediate Changes in the minimum discount factor (O s / < 1) required to support cooperation provide a useful measure of the impact of relative gains in inhibiting cooperation in the PD. The discount factor measures the extent to which a state values future benefits relative to current benefits. For example, a discount factor of .8 means that a state values a unit of benefit in the next period as worth only .8 units in the current period and, generally, values a unit of benefit p periods in the future at only .8P units today. Since decentralized cooperation in PD can be supported by ongoing future incentives offered by mutual cooperation (e.g., through joint choice of titfor-tat strategies), it is more likely to be stable when a lower discount factor is required of states. The reason is that smaller future benefits of continuing cooperation are then sufficient to outweigh larger immediate gains from noncooperation (Axelrod 1984) . Minimum X is the lowest discount factor for states at which cooperation is stable; increases in minimum 4 indicate the deleterious impact of relative gains on cooperation. A related measure used below is the increase in minimum discount factor induced by a given level of relative gains seeking as a proportion of the total change in the discount factor caused by a shift from pure absolute gains to pure relative gains seeking.18 Figure 6 shows that cooperation in PD is most greatly affected when relative 711 gains concerns increase from low levels (i.e., a4/ar > 0 and a2O/ar2 < 0). The top curve clearly illustrates this concave relation between r and 4. Here r has had nearly 80% of its impact on 4 by the time r = .25, and over 90% by the time r = .5. This is an extreme case, however, where the difference between unilateral cooperation (U) and no cooperation (0) is 20 times as great as the difference between cooperation (M) and no cooperation (i.e., [Ft M, 0, UJ = [2, 1, 0, . In general, low levels of r have their greatest impact when U is low compared to the other payoffs. The bottom curve presents a possibly more typical PD game based on the "standard" preference ordering (i.e., [4, 3, 2, 1i normalized to [2, 1, 0, -1)).
Here the impact of low levels of relative gains on ) is much more modest. Nevertheless, the proportional impact of low levels of relative gains is greater at lower levels of r with 33% of their impact on 4 occurring for levels of r = .25, and 60 % of their impact occurring when r 5 .5. The middle curve shows similar results for an intermediate case [2, 1, 0, -5) . These results indicate that small degrees of relative gains motivations are important though not necessarily decisive, in impeding cooperation in PD games.
The second issue is how quickly-relative gains transform other absolute games into PD. Since F, M, 0, and U can vary widely within the minimal constraints imposed on them, it is difficult to generalize as to the level of relative gains pressures necessary to convert various absolute gains games into PD. Very low levels of r are sufficient to transform different situations into PD whenever the payoff from unilateral cooperation (U) is significantly lower than the gains from free-riding (F).
Conversely, when unilateral cooperation is almost as beneficial as free-riding (i.e., U is close to F) games become PD only when r is close to unity. And where mutual cooperation is preferred to freeriding, low levels of relative gains con- A way to appreciate the impact of relative gains is in terms of the "standard' two-by-two game preferences with the best outcome equal to four and the worst outcome equal to one. These intervallevel payoffs are normalized so that mutual noncooperation is equal to zero. In this case, assurance I and chicken turn into PD when r > 1/3; harmony turns into PD when r > 1/2 and assurance II and coordination turn into PD when r > 2/3. The PD, of course, remains PD throughout but becomes more intense with increasing r. 19 We can conclude that under the typical specification of two-bytwo game payoffs, a moderate (i.e., 1/3) to high (i.e., 2/3) level of r is necessary to transform non-PD games into PD.
An important caveat follows: PD results significantly overstate the deleterious impact of relative gains on cooperation in other absolute gains circumstances. The reason is that the initial impact of relative gains is used up in first converting these other games to PD. Only then can increasing relative gains pressures make the resulting PD progressively more intense. Figure 7 shows these differential results for the standard preference rankings described. Consider a comparison of the minimal discount factor (4) required to support cooperation in various games when r .5. Cooperation in PD requires 4 > .8, whereas chicken requires X > .6 and assurance I requires 4 > .33. The cooperative equilibrium in harmony is stable for any positive discount factor when r = .5, since it is at this point that it has just converted to PD.20 Assurance II possesses a stable cooperative outcome for r < 2/3 and is not greatly affected by relative gains considerations of this magnitude. Indeed, except for a minor exception in the coordination game, the minimum discount factor (4) required for a stable cooperative equilibrium is higher for PD than for the other games until r = 1. Therefore, relative gains findings for PD significantly overstate their impact on other initial absolute gains games. Relative gains make other games PD, but not especially intense ones.21 Thus, the intuition of realism is confirmed but qualified whenever there are substantial relative gains concerns between two states. Although relative gains transform other absolute gains situations into PD, PD results significantly overstate the impact of relative gains for these other games. Within PD, the impact of increasing relative gains is greatest at low levels of r and increases at a decreasing rate until all prospects for cooperation are eliminated at r = 1. This lends some credence to the realist conclusion that cooperation is more difficult when states are relative gains seekers and are in absolute gains PD situations.
Because this realist pessimism is predicated on the two-actor case, it cannot be uncritically transferred to the multiactor world-as it has been-without careful scrutiny. I now stipulate that the initial absolute gains situation is PD-the most 713 favorable assumption for the relative gains case-and examine the further limitations to the realist position when there are more than two states and they care about both relative and absolute gains.
Relative Gains with More Than Two States A separate paper analyzes cooperation among different numbers of identical states that care only about relative gains (Snidal 1991) . It shows that relative gains do not affect prospects for cooperation whenever the number of states (n) is large. Because those results depend on large n, however, that analysis is inconclusive as to the effect of relative gains involving small numbers of states. It also assumes symmetry (in that states are of equal importance) and does not allow for mixtures of relative and absolute gains objectives.
I explore here the impact of relative gains among small numbers of states, especially when they are not all identical.
The logic is to examine the conditions under which cooperation is a stable equilibrium outcome in an iterated relative gains PD, using the minimum discount factor (c) as an indicator of the difficulty of cooperation. This equilibrium is examined to see how it is affected by variations in overall concerns for relative gains as well as differential concerns with relative gains vis-a-vis particular other states. Cooperative returns are surely increasing in some range, playing an important role in the formation of the nation-state itself, as well as in the development of any international division of labor in either economic or security affairs. Returns are probably decreasing at some later stage, at least for states that are large and well integrated into the international system. But for an important range of intermediate levels of international cooperation, constant returns to scale is a useful initial approximation.22
To demonstrate that constant returns imply an equal division of costs and benefits between states, consider differentsized states as composed of different integral numbers of equal units. These units are the accounting measures for the relevant attributes constituting the "size" of a state for international cooperation.
Because units are identical, cooperation between any two of them entails identical costs (c) and benefits (b) for each. Constant returns to scale means that the costs and benefits of any dyadic interaction are independent of other cooperative interactions in which either of those two units is engaged. Thus, the total net benefit to any unit from cooperation equals b-c times the number of cooperative dyads to which it belongs. The total collective If S represents the number of units in the international system, then state sovereignty is a partition of the system into n mutually exclusive and exhaustive subsets [Si.. ., snJ where si is the size of the ith state, individual states may be of different sizes, and Esi = S. By expanding the measure of collective cooperative gains in terms of this sovereignty partition and rearranging terms, we obtain
The left-hand side represents total benefits from global cooperation, while the righthand side terms partition these into benefits from domestic and international cooperation, respectively. The first term represents the sum of domestic cooperative benefits within each of n states (i.e., the aggregate cooperative benefits among the Si units constituting a particular state).23 This domestic cooperation is taken as unproblematic from an international perspective and will not be discussed here. Now we can examine relative gains maximization among a set of states tsi.. * * * sn), where si represents the size of state i. As I have shown, cooperation between two states leads to an equal payoff sisi(b -c) for each. This is an absolute payoff, however, and we want to consider states that worry about relative gains as well. Let the parameter r (with o S r S 1) represent the weight states place on relative gains and (1 -r) the weight of absolute gains in their overall evaluation of outcomes. When r = 1, we have the special case where states care exclusively about relative gains; when r = 0, they care only about absolute gains. Thus variations in r allows us to examine the impact of relative gains considerations on cooperation. 25 We need to address the possibility that states are concerned with relative gains compared to specific other states. Certain states are more threatening for geopolitical reasons, including proximity or competition for key resources, or because of their seemingly aggressive character or ideological differences or a history of grievances between the two states. Or a state may be inherently more threatening simply because it has greater capabilities. Conversely, another state is typically less threatening when it is far away, has no reason to be hostile, or is small. Denoting state i's absolute payoff from international interactions as Pi, its payoff incorporating relative gains concerns (defined as differences between its absolute payoff and the absolute payoff of other states) is Pir = (1-r)Pi + r iE IWi (Pi,,-Pi,,). 1 Index r reflects state its degree of concern with relative gains. The first term on the right-hand side indicates the importance of its own absolute gains, and the second term its evaluation of relative gains versus every other state. This is the objective function that state i seeks to maximize.
To investigate the impact of relative gains on cooperation, consider the circumstances under which state i would maintain a cooperative agreement with state k. Here cooperation involves a dichotomous choice to cooperate (by providing the other a benefit at a cost to oneself) or not-cooperate at each play of a repeated interaction. Repeated play situations are of primary interest because self-716 enforcing cooperation requires that the incentives provided by future cooperation be sufficient to maintain ongoing cooperation against current incentive to notcooperate. For simplicity, states consider only two supergame strategies, tit-for-tat starting with cooperation or never cooperate. Third-party states are assumed to maintain their current behavior and do not react to the outcome between i and k. The possibility for cooperation then depends on whether the joint choice of titfor-tat strategies is an equilibrium or whether states have an incentive to notcooperate (never cooperate) when others cooperate (tit-for-tat).28
If both states choose tit-for-tat, then, with constant returns to scale, each receives (b -c) SiSk on every play of the game. With a discount factor of / the current value of this stream of absolute gains is sisk(b -c)/(1 -). Incorporating relative gains considerations, the payoff to state i from a joint tit-for-tat strategy choice is Pr + (1 -r) b c sisk 1-4) + rb c SiSk E Wit (2) The first term represents the value of the preexisting situation (as shown in equation 1), while the second term is the absolute gains value of cooperation with k. The third term represents the relative advantage achieved over other states through cooperation with k. Since i and k gain equally from cooperation, neither achieves any relative gain over the other through joint cooperation.29
The stability of cooperation depends on whether an individual state i does better by breaking the agreement for immediate gains at the expense of destroying the longer-run cooperative agreement. If state i defects, it receives a first-round payoff of siskb from its free ride on k's unilateral cooperation. This ends bilateral cooperation, since k will reciprocate in the next round and no further benefits will be received from the interaction. Meanwhile, state k incurs a one-period loss of SiSkC from unilateral cooperation. After this loss, state k will cease cooperation and realizes no further costs or benefits from the dyad. Again, these are all absolute gains payoffs, and state i's overall evaluation-including relative gains considerations-can be seen in the light of equation 1 to be Pi, + (1-r) siskb .5or . That is, if state i either does not care about relative gains in general (r = 0) or its relative gains concerns do not involve state k in particular (wik = 0), then cooperation is not impeded.30 At the other extreme, cooperation is impossible if r and wik are both unity since equation 4 reduces to the impermissible 0 > An, = 1. That is, if a state cares only about relative gains (r = 1) and evaluates them only with respect to one other state (wik = 1), there is no room for cooperation with that state. This is unsurprising, since it reduces the interaction to a two-actor pure relative gains situation that is strictly zerosum, as shown earlier. Such a world is doubly unrealistic, since it assumes both that states do not care at all about absolute gains and that they inhabit a bipolar system so tight that no regard is paid to third parties.
Understanding the impact of relative gains in the multilateral setting requires analysis of the joint impact of r and Wik. As in the two-actor case, the impact of increasing r is greatest at low levels, with positive but decreasing additional impact as r increases. The same is true for Wik (i.e., &//aw > 0 and a2o/aw2 < 0).
Although this suggests that low levels of concern for relative gains have a significant impact on cooperation, as shown for the two-state case above, the interactive relation of these two factors decreases that impact dramatically. The impact of relative gains drops off rapidly whenever r and w are not both high. Again, the tripolar case is most dramatic. Adding a third actor to the pure bipolar relative gains world is equivalent to cutting the concern for relative gains in half (e.g., n = 3, r = 1 is equivalent to n = 2, r = .5) and reduces the impact of relative gains by about 40%. When both n = 3 and r = .5, the impact of relative gains is reduced by roughly two-thirds. Similarly, a move to a balance-of-power system (even with r = 1) is equivalent to a reduction of relative gains concerns by 75% and reduces their impact by twothirds. In general, whenever n > 2 and r < .5, relative gains have no more than 40% of their potentilA impact, regardless of the initial value of a. The drop-off is even greater for lower levels of r and W.32 Thus, the relative gains argument cannot provide a decisive response to the institutionalist claim that decentralized cooperation is possible under anarchy. Relative gains can save the realist case only in the two-actor world and perhaps demonstrate that institutionalists underestimate the difficulty of cooperation in other very-small-n cases. But these are much weaker claims than realists have made in uncritically transferring relative gains arguments from the two-actor world to international politics more generally.
Implications of Relative Gains for Contemporary International Relations Theory
Although the general claim that relative gains prevent international cooperation is not correct, some potentially interesting implications follow from the assumption. As I have shown, relative gains have their greatest impact when the number of states is small or (equivalently in terms of the model) there are asymmetries among them. I shall informally sketch out some plausible explanations that relative gains may provide for key aspects of the interaction between large and small states, hegemonic cooperation and decline, cooperation patterns in a bipolar system, and the possibility of increasing cooperation under multipolarity.
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Why Do the Small Exploit the Large?
A common claim about international politics is that small states fare better than large states from their interactions. Examples include unequal burden sharing in military alliances (Olson and Zeckhauser 1966) and the need for some large country to absorb the costs of leading the international economy (Kindleberger 1973) . The standard explanation for this putative phenomenon is that international cooperation is a public goods problem where large actors make the group privileged by unilaterally providing the collective good (Olson 1965) . Difficulties with this account include such questions as whether the relevant international goods are truly public and why relative decline of the largest state does not always result in the collapse of public goods provision (Keohane 1984; Snidal 1985b ). These objections are not necessarily fatal, but they require complicated supplementary arguments regarding the role of international institutions in promoting and maintaining cooperation.
The relative gains explanation is simpler and arguably more elegant. Although I did not assume it earlier, it is reasonable to believe that states are warier of larger states with regard to relative gains. Thus, for any pair of states, the smaller state will be more concerned with the relative gains consequences of their interaction (i.e., wiq > wil if si < s, ceteris paribus). The larger state may overcome the smaller state's greater reluctance to cooperate by offering it more than an equal share of the benefits. It is in the large state's interest to do so because it prefers an unequal cooperative arrangement to no cooperation. Therefore, an asymmetric distribution of absolute gains may be a requisite for striking cooperative agreements among different-sized states concerned about relative gains.
Hegemonic Cooperation and Decline
Cooperative arrangements favoring smaller states contribute to relative hegemonic decline. As the unequal distribution of benefits in favor of smaller states helps them catch up to the hegemonic actor, it also lowers the relative gains weight they place on the hegemonic actor. At the same time, declining relative preponderance increases the hegemonic state's concern for relative gains with other states, especially any rising challengers. The net result is increasing pressure from the largest actor to change the prevailing system to gain a greater share of cooperative benefits.33
This relative gains argument may better explain changes in economic relations among Western states than in security relations where the public goods nature of defense spending (especially deterrence) is more compelling. Shifting concern over foreign trade and investment is one indicator of perceived changes in relative advantage. Whereas in the 1950s and 1960s Europe, Canada, and the Third World complained of U.S. dominance in trade and investment, in the 1970s and 1980s it was the United States that worried about foreign-especially Japaneserelative advantage. The United States now actively seeks to alter international trading rules in its favor whereas in the early postwar period it accepted special exceptions for European and less-developed states.
Cooperation Patterns in a Loose Bipolar World
The hegemony argument overlooks the obvious fact that the postwar international system combined two superpowers with a handful of secondary powers and a multitude of small states. As a first approximation, consider the relative gains consequences in a system with 720 two great powers and many small ones. The large states weight each other heavily on relative gains and weight the small states barely at all. The many small states weight the great powers heavily and each other not very much at all. (Again, I set aside geopolitical, historical, and other factors that affect this pattern.) Therefore, small states find it easier to cooperate with each other than with large states. Large states find it difficult to cooperate with each other, but their willingness to cooperate with smaller states is not impeded by relative gains. Because small states are reluctant to cooperate with them, the great powers may offer favorable terms to small states as noted above. Indeed, competition between them for cooperative relations with small states seems likely. The result is the relative decline of the superpowers and therefore increased possibilities for cooperation between them.
This approximation to bipolarity explains many stylized facts of the postwar period. The superpowers found it very difficult to cooperate with one another. They competed to establish good relations with small states, especially in the Third World, where spheres of influence were more fluid. Cooperation among smaller states was evidenced in the early successes of the European Community. The greatest anomaly is perhaps relations among Third World states, where a number of major cooperative initiatives, including the Andean Pact, the Association of Southeast Asian Nations (ASEAN), nonalignment or the Organization of African Unity met limited success. Only in the late 1960s did Third World cooperation emerge in forums such as the Law of the Sea and the United Nations Conference on Trade and Development (UNCTAD), and some of this was more rhetorical than real. Finally, if the relative gains hypothesis is correct, it helps explain how competition between the two superpowers led to their mutual decline and improved prospects for cooperation between them. (See Snidal 1991 for a related discussion of the instability of bipolarity under relative gains.)
Multipolarity Versus Bipolarity
Some realists argue that bipolarity is preferable to multipolarity because states care about relative gains. Waltz, for example, proposes that it is easier to keep track of relative capabilities in a bipolar world and that the resulting reduction in uncertainty increases stability (1979, 168) . However, the preceding analysis shows why it is less necessary to keep track of relative gains in a multipolar world. Because rational state behavior is less affected by relative gains, cooperation is easier under multipolarity. Therefore, realists who premise their arguments on relative gains should prefer multipolarity over bipolarity.34
This contrasts sharply with standard absolute gains arguments that-increasing the number of states limits cooperation. Increasing n impedes retaliation against noncooperators whenever states cannot perfectly discriminate their behavior with respect to particular other states. It therefore limits the possibilities for decentralized enforcement of cooperative agreements. These problems have been set aside in the current analysis by treating interactions as dyadic, although the broader n-actor environment is crucial to each state's behavior in the dyad. Limiting the ability of states to differentiate their behavior across dyads also makes relative gains cooperation more difficult under increasing n. When discrimination is possible, however, increasing n has the opposite impact of promoting cooperations in the relative gains world. It is premature to conclude that recent trends toward multipolarity have facilitated international cooperation. To be sure, there has been a short-run blossoming of cooperative East-West relations; 721 and it is possible to point to recent successes in intra-West relations. However, this follows a period of intense rivalry between the superpowers and is accompanied by continuing tensions over the management of the Western economy. In brief, there is insufficient evidence to support the claim that multipolarity has increased cooperation. What we can say is that relative gains arguments do not support claims that the increasing importance of other actors will be unsettling for the international system. Defensive Cooperation Versus Defensive Positionality Grieco (1990) argues that the possibility of some states' seeking relative gains leads all states to forgo cooperative opportunities out of fear that others will take advantage of them. He labels this defensive positionality. But relative gains need not have this effect and instead can lead states to defensive cooperation. As we have seen, concern for relative gains in respect to some states is consistent with cooperation with other states. More surprisingly, cooperation with relative gains adversaries can be the best choice in a multilateral world, especially as the number of states increases. States that do not cooperate fall behind other relative gains maximizers that cooperate among themselves. This makes cooperation the best defense (as well as the best offense) when your rivals are cooperating in a multilateral relative gains world (Snidal 1991) .
Conclusion
The realist argument that relative gains seeking greatly diminishes possibilities for international cooperation is not generaliz- 1. Grieco (1990) stresses this as a distinctive aspect of relative gains. As I point out, distributional concerns neither differentiate realism from liberal institutionalism as markedly as he would wish nor place the relative gains argument on its strongest footing. Much of Grieco's empirical evidence for relative gains is contestable because he cannot distinguish it from absolute gains bargaining over the distribution of cooperative benefits. Finally, his differentiation of the two models is biased, since his relative gains model includes absolute gains considerations but not the other way around. For a further discussion of these issues, see Snidal 1991. 2. I develop a simple model based on constant returns to scale where gains from cooperation are equal even among different-sized states. The point is that even if this were not the "natural" result, it could be achieved by renegotiating the terms of cooperation.
3. Misperception or uncertainty among riskaverse actors could still explain the failure of such deals. Although references to uncertainty are common in the relative gains literature (e.g., see the implicit reference to the quotation from Waltz in the text), it is not systematically developed as part of the relative gains argument. Moreover, uncertainty and risk aversity play a similar role under absolute gains and thus are not a distinctive part of the relative gains argument. Finally, as Andrew Moravcsik (personal communication 28 June 1990) has reminded me, relative gains analysts who wish to incorporate the risk of cooperation must also be attentive to the risks of the status quo of noncooperation in anarchy. Risk and uncertainty may also promote cooperation and are part of the standard explanation for international regimes. These considerations would be even more important in the n-actor situation.
4. This second aspect of relative gains seeking effectively incorporates the first, since cooperative agreements are evaluated in terms of relative payoffs. Now, however, the relative gains problem cannot be resolved by changing the terms of the agreement, since relative gains are fundamental to states and not a property of particular cooperative agreements.
Joanne Gowa (personal communication 26
September 1989) states this case succinctly: "Security gains, whenever they enter utility functions, are always relative." Rather than argue the point, I investigate its implications.
6. Elsewhere, I argue that there is no reason to presume that all international issues are adequately represented by PD or any other single strategic structure (Snidal 1985a) . But that argument assumes states care about absolute gains, whereas the present one demonstrates how relative gains provide a basis for arguing that PD is a sufficient description for international issues.
7. Labeling particular behaviors as cooperation or defection independent of their consequences runs the danger of persuasive definition. This is exemplified by the peculiar definition of mutual cooperation in the deadlock game as an outcome where both sides are worse off than they would have been through mutual defection (Downs and Rocke 1990; Oye 1985) . Such problems are avoided here by the stipulation that M > 0. Note, however, that in the two-actor situation gains from cooperation diminish to zero as relative gains concerns increase to unity.
8. Here we are interested primarily in the ordinal symmetry (i.e., same order of payoffs) necessary to define a two-by-two game; subsequently, the symmetry condition will be extended to entail intervallevel symmetry with the algebraic comparisons of payoffs inherent to relative gains. This evaluation of relative gains requires that states compare gains but does not require interstate comparisons of utility.
Thus, payoffs could be "objective" factors such as gains from trade or increases in military strength. Grieco argues against symmetry as an assumption because it entails equal payoffs from mutual coop- eration (1990, 42) . I have argued that this can be readily achieved by adjusting the terms of cooperation and is not central to the relative gains argument.
Concerns for relative gains do help determine the mutually acceptable cooperative agreements-although that role is indistinguishable from bargaining over the distribution of absolute gains.
9. Four of the six games excluded by the F > U restriction are strictly harmonious in that each side has a dominant strategy to cooperate. The remaining two games are variants of the included assurance and coordination games. In addition, in all six of these games where U > F, relative gains reinforce absolute incentives to cooperate. Note 17 expands on this point. Finally, an alternate third assumption to restrict the number of games is that free-riding is preferred to mutual cooperation, F > M. This produces four two-by-two games. Three of these (F > U > M> 0, F>M > U> 0, and F> M >0> U) have F > U and so are included here. The fourt U > F > M > 0, offers a minor variation on the included coordination game with F > U > M > 0, where relative gains facilitate cooperation.
10 (Snidal 1985a) . 11. Treating relative gains as differences in absolute gains is standard in the formal literature. Verbal discussions are often ambiguous, sometimes also referring to relative gains in terms of ratios or proportions. (See the Waltz quotation above.) The alternative formulation is easily handled here by treating absolute payoffs as the impact of cooperation on growth rates of payoffs and relative gains as differential growth rates.
12. This formulation is equivalent to Grieco's (1990) , where r = k/(l + k) and k is his weighting parameter.
13. In the intervening case where U -M -F, there is no transition zone between harmony and the PD. Finally, games that are symmetric in ordinal but not interval terms undergo a similar transition except that the two ordinal payoff structures are transformed at different rates. This leads to some additional and nonsymmetric intermediate games during the transition.
14. See Taylor 1987 . The transformation of chicken reminds us of the peculiar consequences of relative gains: once r > U/F, players in chicken prefer mutual noncooperation (or "disaster") to unilateral cooperation.
15. Grieco incorrectly reports that increasing relative gains concerns can transform PD into deadlock (1990, 43) . Examination of Grieco's equation 4 shows that both sides cannot simultaneously have deadlock preferences. 16. Taylor (1987) develops this result. With two minor exceptions, the PDs that emerge in other games also become progressively more intense with the increasing importance of relative gains. The temptation to defect from mutual cooperation increases with r, provided M > U, which is true for all games considered here except coordination. The sucker cost of unilateral cooperation similarly increases with r, provided F > 0, which is true for all the games here except assurance. The advantages of mutual cooperation over mutual defection always decrease with increasing r. 17. This logic confirms that the assumption F > U is appropriate for examining how relative gains affect cooperation. When U > F, the preference ordering under relative gains ultimately becomes U* > M* > 0 > F*. This harmonious deadlock game offers each side a dominant strategy leading to a Pareto-efficient equilibrium. Now, relative gains incentives reinforce cooperative incentives in the initial absolute gains game. Thus, to study how relative gains impede cooperation, it is reasonable to restrict analysis to cases where F > U. This means, moreover, that the present analysis is constructed to be favorable to the relative gains case.
18. Formally, this measure is (0 -0a)/0r -Oa) where ca and cr are the minimum discount rates required to support cooperation under pure absolute and pure relative gains, respectively.
19. These values are used in Figure 5 to locate the transition points between games. They are not used in Figure 4 because, with U = M -F, these two scenarios collapse into one, with no transition zone between harmony and PD.
20. This is the case for other games, except chicken, at their point of transformation to PD. Chicken poses its own cooperation problem that can sometimes be resolved if states' concern for future benefits is sufficiently high. Coordination and harmony (when U > M -F) pass through an intermediate chicken phase, where the discount factor matters even before PD is reached at higher r.
21. The discussion in this paragraph is based on a "vertical" reading of Figure 7 to see the value of c indicated by a given level of r. An alternative "horizontal" reading shows the level of r necessary to make a given c the lowest discount factor amenable to cooperation. This allows a comparison of the different levels of relative gains necessary to create a PD as intense as the standard PD when r = 0 and 0 = .5. Chicken requires r = .33; assurance I requires r = .6; assurance II requires r = .75; and harmony requires r = .8. Coordination always requires a higher X, regardless of r, reflecting the peculiarities it raises for the concept of cooperation as discussed above. These results strongly confirm the limited impact of relative gains in creating intense PDs from other absolute gains situations. 22. A variety of returns-to-scale assumptions appear in the literature. In economics, the standard trade model assumes constant returns, whereas analyses of the international division of labor and the "new" theory of international trade consider increasing returns to scale. On the security side, returns will be increasing with respect to alliance membership for public goods aspects of security provision (Olson and Zeckhauser 1966). Friedman (1977) explains the size and shape of nations by increasing returns to tax collection on trade and labor with constant returns to taxation on expanding territory.
23. The restriction si a 2 reflects the assumption that at least two units are required for cooperation as defined here. If si = 1, there is no domestic cooperation as measured in terms of these units. The measure of domestic cooperative benefits depends 724 on the definition of units because some cooperative activity that occurs within larger units is external to (i.e., occurs between) the smaller units. The measure of international cooperation is not affected by changes in units.
24. The situation is different if we consider gains from purely domestic cooperation. Under constant returns and autarky, larger states grow by absolutely larger amounts and therefore achieve relative gains. The situation is also different if we define relative gains in terms of the ratio of sizes. With constant returns and full global cooperation-that is, all domestic and international cooperative interactions occur-all states grow at the same rate and there are no relative gains. Because small states depend on international cooperation for a larger portion of their growth, large states could achieve relative gains by breaking off international cooperation. This ratio measure of relative position is not used here; but it is straightforward to see that increasing numbers of states decrease these incentives for noncooperative behavior for similar reasons as when states care about relative gains defined as differences.
25. Because we assume a PD situation, note that "?/" is overstated if the absolute gains is not PD. Assurance I, for example, only becomes PD when r > .5 and the impact of relative gains on it is less than for PD until r = 1. Thus, the results are biased toward the relative gains hypothesis for the other five absolute gains games.
26. The key part of the restriction is Ewi < 1, since higher sums favor the relative gains position. This follows directly from the balancing intuition for the symmetric case. If a state suffers an absolute gains loss of 7r in a world with n other states, each weighted wn, its relative gains payoff decreases by (1 -r)v + r7rnwn, as will be seen in equation 1.
Since this is preferable to suffering the same absolute loss in a world of n -1 other states, each weighted Wn-1, it is straightforward to show wn < ((n -1)/ n)wn-1. Because w1 = r < 1, w2 < 1/2. It follows by forward induction that w3 < 1/3 and, in general, that wn < 1/n. Therefore, it must be that Ewi < 1. A parallel proof leads to the same conclusion regarding the sum of weightings when gains in relative power are more valuable in a world with fewer states.
27. We ignore payoffs from domestic cooperation, since these are not affected by international cooperation under constant returns. Note that if r = 1 and all states weight all other states equally in relative gains (i.e., wi1 = wkl for all i, j, k, 1) then EPir 0 0 (Snidal 1991) . Unequal w's allow the sum of relative gains in the system to be positive or negative.
28. This comparison establishes the necessary conditions for a stable cooperative equilibrium. If joint tit-for-tat strategies are stable, there will be a multitude of other cooperative equilibria. Showing the minimum requirements for the existence of one such equilibrium is sufficient for present purposes of investigating how much more difficult cooperation is under relative gains. For a more detailed exposition, see Snidal 1991. 29. Unequal gains diminish the incentives of one side to cooperate (and increase the incentives of the other side) for both absolute and relative gains reasons. I have discussed how this aspect of relative gains can be handled by changing the terms of bilateral cooperation-notwithstanding the more important point that the two states still evaluate outcomes in terms of relative gains. Later I shall discuss circumstances under which an asymmetric distribution of benefits actually improves prospects for cooperation.
30. This parallels the finding cited above that relative gains have no impact in symmetric large-n situations, since large n implies small wik for all ik. For a more detailed discussion with special attention to tipping points and the stability of the cooperative equilibrium, see Snidal 1991. 31. This assumes that other states are weighted equally in terms of relative gains (i.e., wik = wi1, for all jk) so wit = 1/(n -1). That is unproblematic for bipolarity, where there is only one other state, and for balance of power defined as a rough equality of the great powers. A perfect tripolar system would also have this property, although it is easy to imagine one state placing different weights on the other two major powers. Such a "two-and-a-halfpower" system would fall between tripolarity and bipolarity as depicted here. 32. The maximum impact of r in percentage terms occurs when q0a approaches unity and equals (2nv/rw + 1) (100%). An example of the continuing drop-off of relative gains effects is the five-actor balance-ofpower system (w = .25) with r = .25 where the impact of relative gains must be less than 12%. The increase in n is defined in terms of significant actors, as I have discussed. A tripolar system, for example, has three significant actors regardless of the number of minor actors. These pure cases never exist but provide appropriate benchmarks for my arguments.
33. The relation between size and relative gains weights'may be more complicated than the monotonic relation used here. A plausible curvilinear specification is that relative gains concerns peak when states are roughly equal and drop off when one state is either far behind, or far ahead of, the other. This would seem particularly appropriate for analyses of interactions between a rising challenger and a declining hegemon. It would alter the explanation for the posthegemonic breakdown of cooperation from that in the text to emphasize rising tensions between these two central actors. 
